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A rearrangement of the Bolivian species of Centropogon and 
Siphocampylus 


H. A. GLEASON 


Of forty species enumerated in the following article, six have 
been known to science for from fifty to ninety years, while thirty- 
four bear names not over thirty years old. Modern investigation 
of the two genera begins with Zahlbruckner, who in 1891* de- 
scribed three new species from the collections of Mandon. In 
1892 Britton published in his enumeration? of the South American 
plants collected by Rusby a list of fifteen species and two varieties 
of these genera, of which eight species and both varieties were 
described asnew. This was followed in 1896 by Rusby’s paperf on 
the Bolivian collections of Miguel Bang, in which four species 
were mentioned, including three described as new. Zahlbruckner 
in 1897§ monographed the Lobeliaceae of Bolivia and recognized 
nine species of Centropogon, of which two were published as new, 
and twenty species and three varieties of Siphocampylus, of which 
eight species and the three varieties were regarded as new, making 
a total of thirty-four. Rusby listed|| several species of both 
genera and described one as new in 1907, and in 1912 described** 

* Ann. K. K. Naturhist. Hofmus. Wien 6: 432-444. 1891. 

T Bull. Torrey Club 19: 371-374. 1892. 

t Mem. Torrey Club 6: 72-74. 1896. 

§ Bull. Torrey Club 24: 371-385. 1897. 


Bull. N. Y. Bot. Gard. 4: 400-404. 1907. 
** Bull. N. Y. Bot. Gard. 8: 121-123. 1912. 


[The BULLETIN for June (48: 159-188) was issued August 1, 1921.] 
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190 GLEASON: CENTROPOGON AND SIPHOCAMPYLUS 


three new species of Siphocampylus and one of Centropogon from 
the collections of Williams. Lauterbach published* a single 
variety in 1910, and in 1913 Zahlbruckner added three speciest 
from the collections of Herzog. 

Not all of these various species and varieties still stand just 
as they were published, but it is worthy of note that the studies 
in which they appeared were so exhaustive of the material at 
hand and subsequent collections have been so scanty that the 
present paper adds but one new species, although a second, recog- 
nized by Zahlbruckner and given a manuscript name by him, is 
here published. It is nevertheless fair to assume that more 
extended collection in Bolivia will bring to light probably a score 
or more new species. 

Zahlbruckner’s work was based largely on the same material 
as that used by Britton and Rusby, with additional specimens from 
certain European herbaria. The types of Britton’s and of Rusby’s 
species, and either the types or isotypes of most of Zahlbruckner’s 
species, are in the collections at the New York Botanical Garden. 

The four cited articles by Britton and Rusby include mere 
enumerations of the species with detached descriptions of their 
new species and varieties. Zahlbruckner gives in his monograph 
somewhat more detailed descriptions of the new species and 
frequent notes on the supposed affiliation of the others, and pre- 
faces each genus with a key to the species included. His keys, 
however, are in general based on minor characters. While 
obviously related species are in most cases keyed out together, 
the characters used in distinguishing them are not of fundamental 
importance, give little idea of the relationship of the species, and 
can not be successfully used for the species of other South American 
countries. 

Centropogon and Stphocampylus present the usual lobeliaceous 
structure. The leaves are almost always alternate, usually ample 
in size, and with a wide variation in shape, texture, and pubescence. 
The inflorescence is in a strict sense a terminal raceme, which by 
shortening of the internodes and suppression of the bracteal leaves 
becomes a terminal corymbose or subumbellate cluster, or by 


* Buchtien, Contr. Flora Bolivia 1: 187. 1910. 
T Med. Rijks Herb. 19: 49-53. 10913. 
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GLEASON: CENTROPOGON AND SIPHOCAMPYLUS 191 


elongation of the internodes and better development of the sub- 
tending leaves is reduced to a series of solitary axillary flowers. 
The hypanthium, varying from depressed hemispheric to cylindric, 
bears five sepals, ranging from a size approximating the length 
of the corolla-tube to almost suppressed. The large corolla is 
usually brightly colored, with five equal or unequal, long or short, 
spreading, erect, or depressed lobes. The filaments usually surpass 
the corolla, and the anther-tube is frequently hirsute; in almost 
all species the two anterior anthers bear an appendage or tuft of 
hairs at the apex. The foliage is in some cases glabrous, but in 
most species is pubescent to tomentose with simple, branched 
or stellate hairs. 

The distinctions between Centropogon and Siphocampylus are 
difficult and in herbarium material frequently obscure or lacking; 
as a result, sheets of what is obviously one species have been 
classified by Zahlbruckner himself in both genera. In Centropogon 
the fruit is a dry or leathery indehiscent berry. This flattens out 
in pressing and is thin enough to show the impression of the small 
seeds within. In Siphocampylus the fruit is a stiff, firm-walled 
capsule, but in many or even most herbarium sheets available 
mature fruit isnot at hand. In the former genus, also, the summit 
of the ovary is described as truncate, that is, as almost completely 
adnate to the hypanthium, while in the latter it is stated to be 
conical, with a free distal portion, and adnate to the hypanthium 
only at its base. This condition does obtain in the ripened 
fruit, but can not always be demonstrated in flower. Between 
the baccate and the capsular species there is extensive parallelism; 
so extensive that a doubt may legitimately arise whether the 
characters of the fruit are really of generic value. 

Because of this parallelism, the species of the two genera have 
not been kept separate in this paper but have been keyed out side 
by side, using the shape of the corolla as the primary distinction 
between groups. Three such groups have been distinguished, 
of which one includes only species of Centropogon (in the usual 
sense), the second only species of Siphocampylus, and the third 
species of both genera. To obviate the necessity of descriptions, 
the analytical key has been made more detailed than necessary 
for the mere separation of the species. 
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In both genera, the species show unusually clear lines of 
demarcation, and are separated by characters of the hypanthium, 
corolla, anther-tube, inflorescence, foliage, and pubescence. 
But since these characters show little correlated variation, the 
delimitation of species-groups and the determination of intragen- 
eric relations become a matter of some difficulty, which is 
increased rather than lessened by extending the study to other 
South American countries. 

Both genera find their center of distribution with the greatest 
number of species in the Andean region of. northwestern South 
America from Colombia to Bolivia. Other South American and 
all North American forms are to be referred to this center for 
their geographical origin. 


CONSPECTUS OF THE SPECIES 
I. Corolla relatively short and broad, but large, the tube equaling or little exceeding 
the lobes, thick and firm in texture, white, yellowish, ochroleucous, or dull 
purple; corolla-lobes all depressed, the upper somewhat exceeding the lower; 
sepals ample, equaling or longer than the hypanthium; flowers solitary, on long 
axillary peduncles. 

A. Hypanthium turbinate, broader than high when pressed, prominently ribbed 
anther-tube glabrous, or pubescent only on the connectives; corollas white 
or cinereous, the lobes equaling or exceeding the tube in length; fruit cap- 
sular, so far as known. 

1. Anther-tube glabrous, except the terminal brush. 
a. Sepals triangular-subulate, 4 mm. long, much shorter than the hypan- 
thium. 


1. SIPHOCAMPYLUS TUNARENSIS A. Zahlb. Bull. Torrey Club 24: 
376. 1897. 

The specimen in the herbarium of the New York Botanical 
Garden is fragmentary and does not permit the verification of 
Zahlbruckner’s detailed description, but is sufficient to demon- 
strate its close relation to the following three species. Fruit has 
not been seen. 


b. Sepals linear, equaling or exceeding the hypanthium in length. 


2. SIPHOCAMPYLUS RuUsBYANUs Britton, Bull. Torrey Club 19: 
372. 1892. 
Sepals 10 mm. long by 2 mm. wide; leaf-blades ovate-elliptic, 


5-9 cm. long, acute or obtuse, rugose above, reticulate beneath, 


abruptly narrowed into a petiole 10-15 mm. long. 
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3. SIPHOCAMPYLUS VATKEANUS A. Zahlb. Bull. Torrey Club 24: 
377. 1897. 

Sepals little exceeding the hypanthium; leaf-blades oblong- 
lanceolate, 6-10 cm. long, 2—3 cm. wide, acuminate, tomentose on 
the reticulate veins beneath, obtuse or rounded at base, on petioles 
1-2 cm. long. 


2. Anther-tube white-woolly. 


4. SIPHOCAMPYLUS RADIATUS Rusby, Mem. Torrey Club 6: 73. 
1896. 

Sepals 20-25 mm. long, 3-4 mm. wide, somewhat dilated 
below; leaf-blades lanceolate, 15-25 cm. long, acuminate, flat 
above, not conspicuously reticulate, gradually narrowed below to 
an indefinite petiole or sessile base. 


4a. SIPHOCAMPYLUS RADIATUS MINOR A. Zahlb. Bull. Torrey 
Club 24: 376. 1897. 


Plant smaller in all its parts; pedicels surpassing the leaves. 


B. Hypanthium short-cylindric, higher than broad when pressed, or depressed- 
hemispheric; corolla-lobes usually shorter than the tube; anther-tube densely 
woolly; fruit bacéate, so far as known. 


1. Sepals linear or narrowly lanceolate, four to ten times as long as broad, longer 
than the short-cylindric hypanthium, equaling or exceeding the corolla-tube, 
with rounded sinuses nearly or quite as broad as the sepals; leaf-blades 
large. clliptic, 15-25 cm. long. 


5. CENTROPOGON INCANUS (Britton) A. Zahlb. Bull. Torrey 
Club 24: 374.. 1897. 
Siphocampylus incanus Britton, Bull. Torrey Club 19: 373. 
1892. 

Petals and sepals densely floccose with yellowish gray hairs; 
filaments little exserted, the anther-tube barely surpassing the 
corolla; leaf-blades 5-10 cm. long, abruptly acuminate, floccose 
below and somewhat so above. 


6. CENTROPOGON BriTTONIANUS A. Zahlb. Bull. Torrey Club 
24: 373. 1897. 
Siphocampylus giganteus latifolius Britton, Bull. Torrey Club 
19: 373.. 1892. 
Petals and sepals thinly pubescent; filaments long (2 cm. or 
more)-exserted; leaf-blades 4-7 cm. broad, gradually acuminate, 
thinly tomentose on the veins beneath, puberulent above. 
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6a. CENTROPOGON BRITTONIANUS BREVIDENTATUS Zahlb. & Rech- 
inger, Med. Rijks Herb. 19: 51. 1913. 
The authors state that the variety differs from the species in 
sepals only 10-12 mm. long and in much narrower. and longer 
corolla-lobes. 


2. Sepals broadly ovate to oblong, less than four times as long as wide, mostly 
shorter than the corolla-tube and not much exceeding the hypanthium, with 
narrow acute sinuses; hypanthium depressed-hemispheric or somewhat 
urceolate. 


a. Sepals broadly ovate-triangular, herbaceous. 


7. Siphocampylus tunicatus A. Zahlb. in herb. 

Hypanthium and foliage nearly glabrous; leaf-blades broadly 
elliptic to obovate, 20-25 cm. long, 7-13 cm. wide, thin, abruptly 
acuminate; additional characters as in the key. 

Type collected April, 1892, in Bolivia, at an altitude of 3000 
m., by Otto Kuntze, and deposited in the herbarium of the New 
York Botanical Garden. <A second sheet from the same collector 
comes from Santa Rosa, Bolivia, and is possibly a part of the 
same collection. The fruit is unknown but the floral characters 
show unmistakably the close relation of the species to the two 
following, Centropogon Mandonis and C. gloriosus, and it is 
quite probable that it will eventually be transferred to the genus 
Centropogon. 


b. Sepals oblong or oblong-ovate, thick and firm, serrulate. 


8. CENTROPOGON MANDOoNIS A. Zahlb. Ann. K. K. Naturhist. 
Hofmus. Wien 6: 438. 1891. 


Corolla-tube about twice as long as the erect, narrowly oblong 
sepals; filaments much surpassing the corolla; anther-tube hirsute 
with tawny hairs; leaves acute. 


g. CENTROPOGON GLORIOSUS (Britton) A. Zahlb. Bull. Torrey 
Club 24: 373. 1897. 
Siphocampylus gloriosus Britton, Bull. Torrey Club 19: 373. 
1892. 


Corolla-tube one third to one half longer than the oblong-ovate, 
frequently spreading or reflexed sepals; filaments about equaling 
the corolla; anther-tube hirsute with purple hairs; leaves long- 
acuminate. 
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Il. Corolla tubular, slender, straight or somewhat curved, usually constricted above 
its base, littie if any wider at the throat than at the base: corolla-lobes linear or 
linear-deltoid and regulatly tapering from base to apex, all erect or slightly 
spreading, the lateral and ventral fissures usually progressively deeper than 
the dorsal; filaments equaling or barely exceeding the dorsal petals; the two 
ventral anthers with a terminal brush of separate hairs; fruit capsular, so far 
as known. 

A. Hypanthium well developed and the ovary consequently mainly inferior. 
1. Flowers in leafy corymbs, leafy racemes, or solitary in the axils of normal 
foliage leaves. 
a. Anther-tube glabrous, except for the terminal brush, or with a few 
scattered hairs only. 
i. Flowers axillary, subtended by normal foliage leaves. 
* Sepals linear, exceeding the hypanthium; leaves much longer 
than wide. 
} Peduncles well developed, equaling or surpassing the 
flowers, which exceed the subtending leaves. 
t Leaves in whorls of three. 
10. SIPHOCAMPYLUS ORBIGNIANUS A. DC.; DeCandolle, Prodr. 
7: 405. 1839. 
Siphocampylus volubilis Britton, Bull. Torrey Club 19: 372. 
1892. 

Leaf-blades ovate to ovate-oblong, sharply and irregularly 
dentate; sepals filiform, much exceeding the hypanthium; corolla 
scarlet. 

The wealth of herbarium material indicates that this is the 
commonest Bolivian species of the two genera. It is distinguished 
at once by its verticillate leaves. 

tt Leaves alternate, oblong or elliptic to linear. 

§ Corolla yellow or yellowish; leaf-blades linear to narrowly lanceolate, subentire, 

undulate, or with minute spinulose teeth. 

11. SIPHOCAMPYLUS KUNTZEANUS A. Zahlb. Bull. Torrey Club 

24: 378. 1897. 

Anther-tube surpassing the corolla; leaves neatly linear, 
crowded, conduplicate. 

12. SIPHOCAMPYLUS AUREUS Rusby, Mem. Torrey Club 6: 72. 

1896. 

Siphocampylus aureus latior A. Zahlb. Bull. Torrey Club 24: 
378. 1897. 

Anther-tube not exserted; leaves linear-lanceolate, membra- 


nous, flat. 
$§ Corolla red. 
|| Leaf-blades narrowly oblong-linear, narrowed below to an indefinite petiole, thick, 
remotely denticulate. 
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13. SIPHOCAMPYLUS WILLIAMSII Rusby, Bull. N. Y. Bot. Gard. 
8: 122. 1912. 

|| || Leaf-blades lanceolate to ovate-lanceolate, petioled, membranous, sharply and 

irregularly spinulose, 8-12 cm. long. 

14. SIPHOCAMPYLUS BOLIVIENSIS A. Zahlb. Ann. K. K. Natur- 

hist. Hofmus. Wien 6: 443. 1891. 

Sepals equaling or barely exceeding the subglobose hypanthium; 
stems stout; leaves firm, brownish and scabrously pubescent be- 
neath. 

15. SIPHOCAMPYLUS DUBIUS A. Zahlb. Bull. Torrey Club 24: 

385. 1897. 

Sepals longer than the depressed-hemispheric hypanthium; 
stems slender; leaves thin, green and puberulent on the veins 
beneath. 

Tt Peduncles short, equaling or shorter than the flowers, which do not surpass the 
subtending leaves; hypanthium turbinate; sepals linear, reflexed; leaf-blades 
oblong, short-petioled; stems climbing. 

16. SIPHOCAMPYLUS MEMBRANACEUS Britton, Bull. Torrey Club 19: 

372. 1892. 

Leaves thin, membranous, sharply spinulose-dentate, veiny; 
peduncles equaling the corolla. 

17. SIPHOCAMPYLUS OBLONGIFOLIUS Rusby, Mem. Torrey Club 

6:73. 1896. 

Leaves firm, minutely and remotely spinulose; peduncles 

shorter than the corolla. 


** Sepals narrowly triangular, shorter than the hypanthium. 


18. SIPHOCAMPYLUS CORREOIDES A. Zahlb. Bull. Torrey Club 
24: 382. 1897. 
Foliage and flowers tomentulose; leaf-blades broadly ovate, 
undulate and spinulose-denticulate, 15-25 mm. long. 


ii. Flowers in terminal corymbs or much abbreviated racemes; hypanthium turbinate 
or somewhat urceolate; sepals about equaling the hypanthium, distant, with 
rounded sinuses; leaf-blades sharply and saliently serrate, of an ovate type, 
firm, dull-green. 


19. SIPHOCAMPYLUS CORYMBIFERUS Pohl. Plant. Brasil. 2: 112. 
pl. 175. 1831. 
Lobelia corymbifera Presl, Prodr. Monogr. Lobel. 37. 1836. 
Siphocampylus gracilis glabris Britton, Bull. Torrey Club 19: 
374. 1892. 
Leaves glabrous. 
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20. SIPHOCAMPYLUS GRACILIs Britton, Bull. Torrey Club 19: 374. 
1892. 
Siphocamplyus corymbiferus gracilis A. Zahlb. Bull. Torrey 
Club 24: 384. 1897. 
Leaves softly pubescent. 


iii. Flowers in crowded leafy racemes. 


21. SIPHOCAMPYLOS TUPAEFORMIS A. Zahlb. Ann. K. K. Natur- 
hist. Hofmus. Wien 6: 440. 1891. 

Hypanthium hemispheric or somewhat urceolate, ribless or 
faintly nerved; flowers 40-45 mm. long, approximately equaling 
the ascending, straight or gently curved pedicels; leaves softly 
pubescent beneath. 

b. Anther-tube conspicuously woolly in five strongly marked lines; leaf-blades lanceo- 


late or broader, rounded at base; sepals much longer than the hypanthium, 
which is strongly ribbed at maturity. 


* Leaf-blades long-acuminate, ovate-lanceolate to lance-oblong, sharply and 
irregularly spinulose-denticulate. . 
22. SIPHOCAMPYLUS ARGUTUS A. Zahlb. Bull. Torrey Club 24: 
383. 1897. 
Leaf-blades thin, glabrous beneath, not prominently reticulate; 
petioles straight or curved. 


23. SIPHOCAMPYLUS BILABIATUS A. Zahlb. Bull. Torrey Club 
24: 382. 1897. 
Siphocampylus bilabiatus glabratus Lauterbach; Buchtien, 
Contr. Flora Bolivia 1: 187. 1910. 
Leaf-blades firm, pubescent beneath, prominently reticulate; 
petioles sigmoid. 


** Leaf-blades ovate-oblong, 5-8 cm. long, broadly rounded or subcordate at 
base, obtuse or rounded at apex, minutely and remotely denticulate. 


24. SIPHOCAMPYLUS SUBCORDATUS Rusby, Bull. N. Y. Bot. 
Gard. 8: 121. I912. 


2. Flowers in terminal, leafless, bracted racemes; pedicels flexuous in anthesis, I cm 
long or less; hypanthium turbinate, strongly ribbed or subangulate, somewhat 
constricted at the throat, equaling or exceeding the relatively short sepals; 
calyx-sinuses broad. 

a. Hypanthium glabrous; leaf-blades falcate, conduplicate. 











. 


198 (GLEASON: CENTROPOGON AND SIPHOCAMPYLUS 


25. SIPHOCAMPYLUS ANGUSTIFLORUS Schlecht.; Lechler, Pl. 
Lechler. Peruv. 2640. 
Specimens of this species have not been seen: the distinction 
between it and the following are taken from Zahlbruckner. 
b. Hypanthium pubescent; leaf-blades flat. 
26. SIPHOCAMPYLUS FLAGELLIFORMIS A. Zahlb. Bull. Torrey 
Club 24: 380. 1897. 
Siphocampylus angustiflorus Britton, Bull. Torrey Club 19: 
372. 1892; not S. angustiflorus Schlecht. 

Leaf-blades lanceolate or narrowly elliptic-ovate, acuminate, 
40-60 mm. long, 15-22 mm. wide, sharply serrulate, glabrous and 
conspicuously veiny beneath. 

27. Siphocampylus altiscandens sp. nov. 

Stems puberulent, climbing 40 feet high on trees; leaves rather 
crowded, the blades flat, firm in texture, ovate-oblong, acute or 
subacuminate, entire or remotely and minutely serrulate, almost 
glabrous above, minutely puberulent beneath, the larger ones 
60-75 mm. long by 25-35 mm. wide; inflorescence secund, the 
pedicels 10 mm. long or less; flowers deflexed ; hypanthium thinly 
pubescent, turbinate or obconic, 4 mm. high; sepals triangular, 
1 mm. long, with recurved tips; corolla rose-color, 30-35 mm. long, 
its lobes linear, erect or spreading; filaments about equaling the 
petals; anthers glabrous below, all more or less hirsute at the tip. 

Type, Bang 2553, collected at Uchimachi, Corvico, Bolivia, 
July 20, 1894, and deposited in the herbarium of Columbia Uni- 
versity. His field notes state that it grows in damp forests and 
that only two plants were seen, from which forty specimens were 
collected. It is sharply distinguished from the preceding species 
by its leaf characters. 
3B. Hypanthium very small in proportion to the flower and the ovary mainly free; 

corolla scarlet, 6-7 cm. long; leaf-blades of a lanceolate or ovate type; sepals 
usually serrulate; stems climbing: anther-tube glabrous. 

1. Sepals linear to linear-obiong, prominently reflexed; leaves sharply acuminate. 
28. SIPHOCAMPYLUS ELEGANS Planch. Flore des Serres 6: 19. 

1850. 


Leaf-blades thick and firm, elongate-lanceolate, rounded or 


truncate at base. 
Siphocampylus elegans boliviensis A. Zahlb. Bull. Torrey 
Club 24: 381. 1897. 
The single specimen examined, Mandon 4098, does not agree 
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perfectly with Planchon’s figure and may prove specifically 

distinct. 

29. SIPHOCAMPYLUS REFLEXUS Rusby, Bull N. Y. Bot. Gard. 4: 

403. 1907. 

Siphocampylus elegans cordatus A. Zahlb. Bull. Torrey Club 
24: 381. 1897. 

Leaf-blades thin, ovate-lanceolate, with a long narrow acumi- 

nation, distinctly cordate at base. 

2. Sepals ovate-oblong, erect or somewhat spreading; leaves acute to subacumi- 

nate. 

30. SIPHOCAMPYLUS ANDINUs Britton, Bull. Torrey Club 19: 

373. 1892. 

III. Corolla tubular, stout, conspicuously ventra!ly curved, little or not at all con- 
stricted at base, distinctly ampliate toward the throat, corolla-lobes with 
broad bases, more or less oblique, and curved or directed anteriorly, the two 
upper usually distinctly larger and broader than the three lower, the lower 
fissures little if any deeper than the dorsal; fruit baccate, so far as known. 

A. Ventral anthers terminating in a tuft of loose hairs, dorsal anthers sparsely 
pilose; hypanthium distinctly urceolate; foliage and flowers strongly to- 
mentulose; petals all about equal, broadly and obliquely triangular, acute; 
filaments long-exserted; leaves petioled, the blades oblong-lanceolate, acute. 

31. CENTROPOGON UNDUAVENSIS (Britton) A. Zahlb. Bull. 

Torrey Club 24: 374. 1897. 

Siphocampylus unduavensis Britton, Bull Torrey Club 19: 
373. 1892. 

B. Ventral anthers terminating in a stiff scale composed of united hairs; hypan- 
thium hemispheric to campanulate; foliage and flowers not tomentulose; 
at least the much smaller lower petals terminating in linear or subulate 
strongly curved appendages. 

1. Sepals linear to triangular, with broad flat sinuses; leaf-blades narrowly to 
broadly oblong or obovate. 
* Leaf-blades broadly oblong, almost entire. 
32. CENTROPOGON YUNGASENSIS Britton, Bull. Torrey Club 19: 
371. 1892. 

Leaves firm, glabrous; sepals triangular, distinctly shorter 

than the hypanthium. 

** Leaf-blades narrowly obiong denticulate or crenate. 

33. Centropogon aggregatus (Rusby) comb. nov. 

Siphocampylus aggregatus Rusby, Bull. N. Y. Bot. Gard. 8: 
I22. I912. 
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Filaments tomentose toward the summit; anther-tube pubes- 
cent in lines; sepals equaling the hypanthium or a little shorter; 
leaves crenate. 


34. CENTROPOGON SURINAMENSIS (L.) Presl, Prodr. Monogr. 
Lobel. 48. 1836. 
Lobelia surinamensis L. Sp. Pl. ed. 2, 1320. 1763. 
Filaments glabrous or with scattered hairs; anther-tube 
sparsely hirsute or glabrous; sepals serrate, distinctly exceeding 
the hypanthium: leaves denticulate. 


2. Sepals linear-triangular to ovate, with narrow acute sinuses; leaf-blades oblong- 
lanceolate to lanceolate, usually sharply denticulate; flowers in terminal corym- 
bose clusters. 


* Sepals narrowly linear-triangular, entire, much longer than the hypanthium. 


CENTROPOGON AMPLIFOLIUS Vatke, Linnaea 38: 716. 1874. 


ae 
ul 


** Sepals triangular-ovate to broadly ovate. 
36. CENTROPOGON BanGil A. Zahlb. Bull. Torrey Club 24: 
372. 1897. 
Sepals triangular-ovate, entire, shorter than the hypanthium. 


7. CENTROPOGON ROSEUS Rusby, Bull. N. Y. Bot. Gard. 8: 
123. I912. 


w 


Sepals broadly ovate, foliaceous, denticulate. 
IV. Species of uncertain position, specimens of which have not been seen. 
38. CENTROPOGON MAGNIFICUS Zahlb. & Rechinger, Med. Rijks 
Herb. 19:50. 1913. 


Evidently a member of the first group of this conspectus; 


compared by the authors with C. Mandonis Zahlb., from which it 


differs in its fewer flowers on longer pedicels, straight-edged sepals, 
denser pubescence on the corolla, obviously lignified tWigs, and 
stiffer rough leaves. 


39. CENTROPOGON Herzoci Zahlb. & Rechinger, Med. Rijks 
Herb. 19: 49. 1913. 

Evidently a member of the second section of this conspectus, 
as indicated by the description of the corolla; flowers axillary, 
hypanthium globose or subglobose, sepals short, acute, broadly 
triangular, anther-tube glabrous, except the terminal tuft. 
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40. CENTROPOGON CARDINALIS Zahlb. & Rechinger, Med. Rijks, 
Herb. 19: 51. 1913. 

Evidently a member of the third group of this,conspectus, 
possibly related to C. Bangii Zahlb.; inflorescence a short terminal 
raceme, hypanthium globose, sepals short, triangular, entire, 
anther-tube glabrous, except the terminal appendage, leaves 
obovate-elliptic. . 
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Vegetative reproduction and aposporous growths from the young 
sporophyte of Polypodium irioides 


W. N. STEIL 


(WITH THREE TEXT FIGURES) 


From an old culture of the prothallia of Polypodium irioides 
Poir. made March 21, 1916, the largest gametophytes, including a 
number bearing sporophytes, were on several occasions removed 
for class use. In the autumn of 1918, when regeneration from the 
sporophyte was first observed, only three sporophytes remained 
in the culture. 

The largest and most vigorous bore six leaves and by March 
4, 1919, had produced nine leaves. The largest leaf of this 
sporophyte was about 5 cm. in length and 5 mm. in width. 
From one of the smaller leaves of the sporophyte regeneration 
occurred. This leaf was only 1 cm. in length and 3 mm. in width. 
There was a well-developed vein in the 
leaf and the epidermal celis, including 
the guard cells, were of the usual type. 
It was impossible to determine whether 
the leaf was the primary one, since the 
juvenile leaves of this fern resemble 
closely one another and also the leaves 
of the mature sporophyte. Three of the 
sporophytic growths produced by the 
leaf originated along the margin (FIG. 1, 
b,c, and f), one from the lower surface 
(d), and one from the upper surface (c). 





From two portions of the leaf were es: c,.. teetehnsiel 


developed complete sporophytes, that is, sporophyte of Polypodium 
sporophytes with both leaves and roots *”##des, which has produced 
a oan secondary sporophytes and 
(Fic.1,band c). The other outgrowths 

. secondary leaves, x 3. 
consisted of one or more leaves, and one 


bore in addition to two leaves numerous rhizoid-like hairs from 
the point of origin of the leaves (s). These were extremely long, 
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and in respect to length resembled root hairs. None of the 
sporophytic outgrowths were connected with the vein of the leaf 
of the sporophyte. 

By March 4, 1919, the parent leaf had increased little in size. 
At this time it was observed that a leaf (m) of one of the complete 
sporophytes (6) had regenerated and produced in turn three out- 
growths (FIG. 1, 0, m, and p), which later developed into leaves. 

The two complete sporophytes were detached and planted on 
Sphagnum. From one of the sporophytes (6) a leaf (m) was 
removed and was likewise planted on Sphagnum. The two sporo- 
phytes lived only a short time. From the detached leaf (m) it 
was discovered, May 12, 1919, that four outgrowths had been 


a produced. Three of these were 





gametophytic, and the other sporo- 
~ phytic. A portion of the leaf and 
two of the young prothallia (m and 
n) are represented in Fic.2. One 


of the outgrowths produced a large 








cell (a), probably apical in nature. 
> The three gametophytic or pro- 


y rs 
ih ps von 
Ke} Bx eo 


Fic. 2. Aposporously produced 


thallial growths developed from the 
° leaf of the sporophyte are apo- 
sporous. The cells of the leaf sur- 
prothallia from a leaf of Polypodium a . 
rounding the gametophytic devel- 


irioides, X 200. 

opments are somewhat intermedi- 
ate between the two generations. The parent leaf soon showed 
signs of exhaustion and June 15, 1919, was partially dead. Later 
all of the outgrowths of the leaf died. 

Another sporophyie in the culture produced from each of the 
leaves a normal leaf. Roots were not developed. Since the 
sporophyte bore three leaves, one of the regenerating leaves was a 
secondary one. 

The remaining sporophyte bore four leaves, each of which 
developed one or more outgrowths. In one instance a leaf pro- 
duced a cylindrical structure distinctly gametophytic in its cellular 
nature. It produced numerous rhizoids at its point of origin. 
This gametophytic outgrowth was also of aposporous origin. A 
normal leaf was formed by another of the four leaves. At the 
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base of the third leaf two small cellular masses appeared, probably 
sporophytic in nature. The fourth leaf produced a similar cellular 
mass, represented in section by 
Fic. 3. In no case were these 
cellular masses connected with 
the vascular system of the leaf. 
It is of interest to note in this 
case that all of the leaves of 





the sporophyte produced out- 


growths. Fic. 3. A section through a cellular 


am a mass produced from the leaf of Polypo- 
The cultural conditions under 


dium irioides, x 200. 

which regeneration from the 

sporophyte and apospory occur in Polypodium irioides are not 
known to the writer. The phenomena appeared in an old culture 
in which the conditions may have been unfavorable for the normal 
development of the sporophyte. It may be added, however, that 
a fresh supply of a nutrient solution was on several occasions 
applied to the culture. 
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INDEX TO AMERICAN BOTANICAL LITERATURE 
1917-1921 


The aim of this Index is to include all current botanical literature written by 
Americans, published in America, or based upon American material ; the word Amer- 
ica being used in the broadest sense. 

Reviews, and papers that relate exclusively to forestry, agriculture, horticulture, 
manufactured products of vegetable origin, or laboratory methods are not included, and 
no attempt is made to index the literature of bacteriology. An occasional exception is 
made in favor of some paper appearing in an American periodical which is devoted 
wholly to botany. Reprints are not mentioned unless they differ from the original in 
some important particular. If users of the Index will call the attention of the editor 
to errors or omissions, their kindness will be appreciated. 


This Index is reprinted monthly on cards, and furnished in this form to sub- 
scribers at the rate of three cents foreach card. Selection of cards is not permitted: 
each subscriber must take all cards published during the term of his subscription. 
Correspondence relating to the card issue should be addressed to the Treasurer of 
the Torrey Botanical Club. 


Adams, J. F. Gametophytic development of blister rusts. Bot. 
Gaz. 71: 131-137. f. I-4. 15 F 1921. 

Adams, J. F. Observations on the infection of Crataegus by Gym- 
nosporangium. Mycologia 13: 45-49. f. 1-4. 3 F 1921. 

Allen, M. E. The supposed generic character of Naumburgia. Rho- 
dora 22: 193, 194. 15 F 1921. [Illust.] 

Arthur, J. C. Aecidiaceae (cont.). N.Am. Fl. '7: 405-480. 8 F 1g2t. 


Includes collaboration by H. S. Jackson on Dicaeoma on Carduaceae and by 
C. R. Orton on Allodus. 


Arthur, J. C. Nineteen years of culture work. Mycologia 13: 12-23. 
3 F 1921. 

Artschwager, E. F. Pathological anatomy of potato blackleg. Jour. 
Agr. Research 20: 325-330. pl. 57, 58 +f.1. 15 N 1920. 

Babcock, E. B., & Collins, J. L. Interspecific hybrids in Crepis. I. 
Crepis capillaris (L.) Wallr. X C. tectorum L. Proc. Nat. Acad. 
Sci. 6: 670-673. 15 N 1920. 

Bailey, I. W. The cambium and its derivative tissues. III. A recon- 
naissance of cytological phenomena in the cambium. Am. Jour. 
Bot. 7: 417-434. pl. 26-29. 12 Ja 1921. 

Barnhart, J. H. Aetopteron as a generic name. Am. Fern Jour. 10: 
7 F 111, 112. 7 F 1920. 
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Barss, H. P. Bean blight and bean mosaic. Oregon Crop Pest & 
Hort. Rep. 3: 192-196. f. 56-59. 10 Ja 1921. 

Barss, H. P. Cylindrosporium l\eaf-spot of prune and cherry. Oregon 
Crep Pest and Hort. Rep. 3: 156-158. f. 42, 43. 10 Ja 1921. 


Barss, H. P. Physiological disorders of developing fruits. Oregon 
Crop Pest & Hort. Rep. 3: 159-166. f. 44-47. 10 Ja 1921. 


Bartlett, H. H. The manufacture of sugar from Arenga saccharifera 
in Asahan, on the east coast of Sumatra. Ann. Rep. Michigan 
Acad. Sci. 21: 155-165. pl. 3-6. Jl 1920. 

Bessey, E. A. Guide to the literature for the identification of fungi—a 
preliminary outline for students and others. Ann. Rep. Michigan 
Acad. Sci. 21: 287-316. Jl 1920. 

Bessey, E. A. The effect of parasitism upon the parasite—a study in 
phylogeny. Ann. Rep. Michigan Acad. Sci. 21: 317-320. Jl 1920. 

Blake,S.F. Five new species of Cedrela. Proc. Biol. Soc. Washington 
33: 107-111. 30 D 1920. 

Blake, S. F. Revision of IJchthyomethia, a genus of plants used for 
poisoning fish. Jour. Washington Acad. Sci. 9: 241-252. 4 My 
I9I9. 

Includes 2 new species from Tropical America. 

Blake, S. F. New trees and shrubs from Mexico and Guatemala. 
Proc. Biol. Soc. Washington 33: 117-120. 30 D 1920. 

Species of Capparis (1), Jatropha (1), Guarea (1), and Russelia (2). 

Blake, S. F. Two new salvias from Guatemala. Proc. Biol. Soe. 
Washington 33: 113-115. 30 D 1920. 

Blakeslee, A. F. Mutation in mucors. Jour. Hered. 11: 278-284. 
f. 26-28. 5 F 1921. 

Bouyoucos, G. J.. & McCool, M. M. Measurement of the amount of 
water that seeds cause to become unfree and their water-soluble 
material. Jour. Agr. Research 20: 587-593. 3 Ja 1921. 

Bradshaw, R. V. A new Oregon Eucephalus. Torreya 20: 122, 123. 
5 F 1921. 

Eucephalus vialis sp. nov. 

Brandegee, T. S. Plantae Mexicanae Purpusianae, X. Univ. Cali- 
fornia Publ. Bot. 7: 325-331. 29 D 1920. 

Includes Pachystelma gen.nov., and new species in 17 other genera. 

Breazeale, J. F., & Briggs, L. J. Concentration of potassium in ortho- 
clase solutions not a measure of its availability to wheat seedlings. 


Jour. Agr. Research 20: 615-621. 15 Ja 1921. 
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Britton, N. L. William Harris. Jour. New York Bot. Gard. 22: 13, 
14. Ja 1921. 

Brotherton, W. The heredity of ‘“rogue’’ types in garden peas ( Pisum 
sativum). Ann. Rep. Michigan Acad. Sci. 21: 263-279. pl. 7-13 + 
f. 3. Jl 1920. 

Brush, W. D. Utilization of black walnut. U.S. Dept. Agr. Bull. 909: 
1-89. pl. 1-14 + f. I-7. 17 Ja 1921. 

Burnham, S. H. Camptothecium nitens var. falcifolium Ren. Bryolo- 
gist 23: 92. 8 F 1921. 

Burnham, S. H. The mosses of the Lake George flora. Bryologist 
23: 38-45; 54-60. 1920. 

Catoni, L. A. El cultivo de la vainilla en Puerto Rico. Revista 
Agric. Puerto Rico. 5°: 11-23. 30 D 1920. 

Chiovenda, E. L’ Eragrostis caroliniana (Spreng.) Scribner. Boll. 
Soc. Bot. Italiana 1920: 11-16. 1920. 

Chodat, R., & Vischer, W. La végétation du Paraguay. * VIII-—X. 
Pp. 291-379. f. 228-280. Geneva. 1920. 


Reprint, with altered pagination, from Bull. Soc. Bot. Genéve II. 11: 211-299. 


IgIQ. 

Clarke, J. M. The oldest of theforests. Sci. Mo. 12: 83-91.. Ja 1921. 
[Ilust.] 

Clarkson, E. H. The story of a fern garden—I. Am. Fern Jour. 10: 
53-57; 82-87. 1920. 


j 

Clute, W. N. The power of movement in plants. Gard. Chron. 
Am. 25: 426. Ja 192!1. 

Clute, W. N. Plant travelers. Gard. Chron. Am. 25: 467, 468. 
F 1921. 

Conzatti, C. El estado de Oaxaca y sus recursos naturales. Pp. 1-83. 
Oaxaca, Mexico. 1920. 

Coons, G. H. The Michigan plant disease survey for 1918. Ann. 
Rep. Michigan Acad. Sci. 21: 331-343. pl. 15. Jl 1920. 

Darlington, H. T. Distribution of the Orchidaceae in Michigan. 
Ann. Rep. Michigan Acad. Sci. 21: 239-261. Jl 1920.  [IIlust.] 
Contains keys to species and lists of specimens seen. 

Davis, A. R. The variability of plants grown in water cultures. Soil 
Sci. 11: 1-32. Ja 1921. 

Davis, C. B. Revelations in hairs. Guide Nat. 13: 117-123. f. 1-7. 


Ja 1921. 
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Dawe, M. T. Account of a journey through the western portion of 
Colombia, showing the possibilities of the economic development of 
the districts visited. Pp. 1-27. f. 1-18 + map. London. 19109, 
Contains many notes of plants seen. 

Detjen, L. R. The Herald—new type of prune. Jour. Hered. 11: 
253-258. f. r1-15. 5-F 1921. 

Detjen, L. R. Peloriain Viola primulaefolia Linn. Torreya 20: 107- 
116. f. 1-10. 5 F 1921. 

Diehl, W. W. The fungi of the Wilkes Expedition. Mycologia 13: 
38-41. 3 F 1921. 

Contains list of 31 species, with localities. 

Earle, F.S. El mosaico de la cafia o matizado. El estado actual de la 
epidermia. Puerto Rico Dept. Agric. y Trab. Circ. 22: 1-9. Ap 
1920. 

Earle, F. S. Seleccion de la semilla de cafia para siembra de gran 
cultura. Revista Agric. Puerto Rico 5°: 7-10. 30 D 1920. 

Edson, H. A. Vascular discoloration of Irish potato tubers. Jour. 
Agr. Research 20: 277-294. 15 N 1920. 

Ellen, Sister M. The germination of the spores of Conocephalum 
conicum. Am. Jour. Bot. 7: 458-464. pl. 34, 35. 12 Ja 1921. 
Farwell, O. A. Notes on the Michigan flora—II. Rep. Michigan 

Acad. Sci. 21: 345-371. Jl 1920. 
Contains new varieties, forms and combinations in many genera. 

Fenno, F. E. Plants of the Susquehanna Valley and adjacent hills of 
Tioga County [New York], II. Supplementary list. New York 
State Mus. Bull. 219, 220: 247-250. 1920. 

Fernald, M. L. Brainerd & Peitersen’s blackberries of New England. 
Rhodora 22: 185-191. 15 F 1921. 

Review, but containing much original matter. 

Fleming, C. E., & Peterson, N. F. The narrow-leaved milkweed 
(Asclepias mexicana) and the broad-leaved, or showy milkweed 
(Asclepias speciosa). Univ. Nevada Agr. Exp. Sta. Bull. 99: 1-32. 
f. 1-10. D 1920. 

Plants poisonous to live stock in Nevada. 

Friesner, R. C. Periodicity of elongation and cell division. Ann. 
Rep. Michigan Acad. Sci. 21: 233, 234. Jl 1920. 

Preliminary note. 

Gerry, E. American storax production: results of different methods of 
tapping red gum trees. Jour. For. 19: 15-24. f. 1-4. Ja 1921. 
Discusses supply from Liquidambar Styraciflua L. 
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Gorman, M. V. Flora of Hamilton Mountain, Washington. Mazama 
6: 62-77. D 1920. 

Hahn, G. G., Hartley, C., & Rhoades, A. S. Hypertrophied lenticels 
on the roots of conifers and their relation to moisture and aeration. 
Jour. Agr. Research 20: 253-265. pl. 44-46. 15 N 1920. 

Hansen, A. A. Dodder. U.S. Dept. Agr. Farmers’ Bull. 1161: 1-21. 
f. 1-10. Ja 1921. 

Harper, R. M. Water and mineral content of an epiphytic fern. 
Am. Fern Jour. 9: 99-103. 24 Ja 1920. 

Harris, J. A., & Scofield, C.S. Permanences in the plots of an experi- 
mental field. Jour. Agr. Research 20: 335-356. 1 D 1920. 

Harvey, L.H. Some phytogeographical observations in Lake County, 
Michigan. Am. Rep. Michigan Acad. Sci. 21: 213-217. Jl 1920. 

Hawkins, L. A., & Magness, J. R. Some changes in Florida grapefruit 
in storage. Jour. Agr. Research 20: 357-373. 1 D 1920. 

Hibbard, R. P., & Gershberg, S. The biological method of deter- 
mining the fertilizer requirement of a particular soil or crop. Ann. 
Rep. Michigan Acad. Sci. 21: 223, 224. Jl 1920. 

Higgins, B. B. Morphology and life history of some Ascomycetes with 
special reference to the presence and function of spermatia. Am. 
Jour. Bot. 7: 435-444. pl. 30 +f. 1, 2. 12 Ja 1921. 

Holzinger, J. M. On our American form of Timmia megapolitana 
Hedw. Bryologist 23: 86-88. f. 1-5. 8 F 1921. 

With drawing by E. B. Chamberlain. 

Homans, G. M. Forest distribution in California. Rep. State 
Forester California 7: 58-85. 1919. [Illust.] 

House, H. D. Notes on fungi, VI. New York State Mus.. Bull. 
219, 220: 233-246. f. I-3. 1920. 

Includes Mycena Atkinsoni sp. nov. 

Howard, W. L., & Horne, W. T. Brown rot of apricots. California 
Agr. Exp. Sta. Bull. 326: 73-88. f. 1-5. Ja1g921. 

Hurd, A. M. Injury to seed wheat resulting from drying after disin- 
fection with formaldehyde. Jour. Agr. Research 20: 209-244. 
pl. 36-41. 1 N 1920. 

Illick, J. S. Replacement of the chestnut. Jour. For. 19: 105-114. 
F 1921. 

Jagger, I. C. Sclerotinia minor n. sp., the cause of a decay of lettuce, 
celery, and other crops. Jour. Agr. Research 20: 331-333. 
pl.s9 +f.1. 15 N 1920. 
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Jenkins, E. W. Cotton and some of its diseases and insects. Univ. 
Florida Agr. Extens. Bull. 15: 1-19. f. 1-7. F 1919. 
[Corrected reprint.] 

Jennings, O. E. Fossil plants from the beds of volcanic ash near 
Missoula, western Montana. Mem. Carnegie Mus. 8: 385-450. 
pl. 22-33 +f.1. S 1920. 


Includes new species in Equisetum (1), Sequoia (1), Juglans (1), Betula (1), 


Alnus (2), Quercus (1), Ficus (1), Ilex (1), Celastrus (1), Aralia (1), and Vaccinium (1). 

Johnson, J. Fusarium-wilt of tobacco. Jour. Agr. Research 20: 
515-536. pl. 63-67. 3 Ja 1921. 

Jones, F. R., & Drechsler, C. Crownwart of alfalfa caused by Uro- 
phiyctis Alfalfae. Jour. Agr. Research 20: 295-323. pl. 47-56. 
15 N 1920. 

Jones, L. H., & Shive, J. W. The influence of iron in the forms of 
ferric phosphate and ferrous sulfate upon the growth of wheat in a 
nutrient solution. Soil Sci. 11: 93-98. pl. rz. F 1921. 

Jones, L. R., Walker, J. C., & Tisdale, W. B. Fusarium resistant 
cabbage. Agr. Exp. Sta. Univ. Wisconsin Research Bull. 48: 
1-34. f. 1-10. N 1920. 

Judd, C. S. Algaroba seed germination tests. Hawaiian For. & 
Agric. 17: 342-344. D 1920. 

Prosopis juliflora. 

Jurica, H. S. Development of head and flower of Dipsacus sylvestris. 
Bot. Gaz. 71: 138-145. f. 1-14. 15 F 1921. 

Kaiser, G. B. Little journeys into mossland—I. Early bryological 
experiences. Bryologist 23: 88-90. 8 F 1921. 

Keitt, T. E.. & Murray,A.W. The influence of certain factors on the 
time of opening of cotton. Georgia Exp. Sta. Bull. 130: 21-34. 
f. I-3. 1920. 

Kelley, W. P., & Cummins, A. B. Composition of normal and mottled 
Citrus leaves. Jour. Agr. Research 20: 161-191. 1 N 1920. 

Kimball, W. Reminiscences of Alvan Wentworth Chapman. Jour. 
New York Bot. Gard. 22: 1-11. Ja 1921 

Knowlton, C. H., & Deane, W. Reports on the flora of the Boston 
district, X X XIII. Rhodora 22: 123-127. 3 Au 1920. 

Koser, S. A. A bacteriological study of canned ripe olives. Jour. 
Agr. Research 20: 375-379. 1 D 1920. 

Kraemer, H. Michigan—an important source of raw vegetable 
products. Ann. Rep. Michigan Acad. Sci. 21: 167-199. JI 1920. 
With especial account of medicinal] properties of native plants. 
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Kraus, E. J. The modification of vegetative and reproductive func- 
tions under some varying conditions of metabolism. Am. Jour. 
Bot. 7: 409-416. Ja 1921. ; 

Krelage, E. H. The development of the tall bearded irises in the 
19th century. Am. Iris Soc. No. 2: 3-14. Ja 1921. 

Lee, H. A., & Serrano, F. B. Banana wilt in the Philippines. Philipp. 
Agr. Rev. 13: 128, 129. 1920. 

Caused by Fusarium. 

Lee, H. A., & Yates, H.S. The distribution of pink disease. Philipp. 
Agr. Rev, 13: 115, 116. 1920. 

Caused by Corticium salmonicolor B. & Br. on Citrus. 

Legrand, J. F. Plantas utiles de Puerto Rico. Revista Agric. Puerto 
Rico. 5§': 1-3; §?: 1-3; §*: 1-11; 5°: 1-7. 1920. [Illust.] 

Lemoine, Mme. Paul (Lemoine, Marie). Contribution a l'étude des 
Corallinacées fossiles. Bull. Soc. Géol. France IV. 17: 233-277. 
“20 O 1918” [D 1918]. 

Lemoine, Mme. Paul (Lemoine, Marie). Les Mélobésiées des Antilles 
danoises récoltées par M. Boergesen. Bull. Mus. Hist. Nat. 1917: 
133-136. 1917. 

Includes descriptions of new species in Lithothamnium (4), Lithophyllum (6). 

Amphiroa (1), Corallina (1), and Arthrocardia (1) from Martinique. 

Levine, M. Studies on plant cancers—II. The behavior of crown gall 
on the rubber plant ( Ficus elastica). Mycologia 13: 1-11. pl. 1, 2. 
3 F 1921. 

Lindstrom, E. W. Chlorophyll factors of maize. Jour. Hered. 11: 
269-277. f. 23-25. 5 F 1921. 

“Their distribution on the chromosomes and relation to the problem of inbreed- 
ing.” 

Léhnis, F., & Hansen, R. Nodule bacteria of leguminous plants. 
Jour. Agr. Research 20: 543-556. pl. 68, 60. 3 Ja 1921. 

Long, B. A further note on Crepis biennis. Rhodora 22: 192, 193. 
15 F 1921. 

M[acoun], W. T. John Macoun, 1831-1920. Can. Field Nat. 34: 
110-114. 26 Ja 1921. 

Marsh, C. D., & Clawson, A.B. Daubentonia longifolia (Coffee bean), 
a poisonous plant.- Jour. Agr. Research 20: 507-513. pl. 62. 
15 D 1920. 

Martin, W. H. A comparison of inoculated and uninoculated sulfur for 

the control of potato scab. Soil Sci. 11: 75-84. pl. 1 +f. 2. 

Ja 1921. 
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Matz, J. Observaciones hechas en la region cerca de Maricao con 
respecto a las enfermedades del cafe y el guineo. Revista Agric. 
Puerto Rico §°: 15-18. 30 N 1920.  [Illust.] 

Mazza, A. Aggiunte al saggio di algologia oceanica. Nuova Notar. 
32: 1-48. 1921. 

McAtee, W. L., & Metcalf, F.P. Notes on cockleburs (Ambrosiaceae, 
Xanthium) of the District of Columbia and vicinity. Proc. Biol, 
Soc. Washington 35: 177-179. pl. 4. 30 D 1920. 

McKay, M. B. Blossom-end rot of tomatoes. Oregon Crop Pest & 
Hort. Rep. 3: 185, 186. 10 Ja 1921. 

McKay, M. B. Mosaic disease of tomato. Oregon Crop Pest & 
Hort. Rep. 3: 179-184. pl. 14 +f. 51, 52. 10 Ja 1921. 

McKay, M. B. Western yellow tomato blight. Oregon Crop Pest & 
Hort. Rep. 3: 174-178. f. 50. 10 Ja 1921. 

Melhus, I. E., & Gilman, J. C. Measuring certain variable factors in 
potato seed treatment experiments. Phytopathology 11: 6-17. 
f. 1-5. Ja 1921. 

Mendiola, N. B. On the evolution of the corn ear. Philipp. Agr. 
Rev. 13: 112-114. pl. 19-22. 1920. 

Mestre, A. Las leyes de la herencia y la biologia aplicada. Revista 
Fac. Letr. & Cienc. 27: 163-193. f. I-14. 1918. 

Mestre, A. La vida d la “Sociedad Poey"’ de 1918 a 1919. Revista 
Fac. Letr. y Cienc. 29: 153-171. 1919. 

Mitra, S. K. Seasonal changes and translocation of carbohydrate 
materials in fruit spurs and two-year-old seedlings of apple. Ohio 
Jour. Sci. 21: 89-103. f. 1-7. Ja 1921. 

Mousley, H. The ferns of Hatley, Stanstead County, Quebec, 1920. 
Can. Field-Nat. 34: 137-140. 9 F 1921. 

Munns, E. N. High temperatures and eucalypts. Jour. For. 19: 
25-33- Ja 1921. 

Murrill, W. A. A new bolete from Porto Rico, Gyroporus Earlei 
sp. nov. Mycologia 13: 60, 61. 3 F 1921. 

Murrill, W. A. The fruit-disease survey. Mycologia 13: 50-53. 
pl. 3. 3 ¥F 1921. 

Murrill, W. A. An excursion to Mountain Lake, Virginia. Torreya 
20: 116-119. 5 F 1920. 

Nelson, J.C. Crepis setosa in Oregon. Rhodora 22: 191, 192. 13 F 
1921. 
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Nelson, J. C. Does saximontanus mean “Rocky Mountain’’? Rho- 
dora 22: 194, 195. 15 F 1921. 


Nelson, J.C. Notes on Scleropoa. Torreya 20: 119-122. 5 F 1921. ; 
Nutting, C. C. Is Darwin shorn? Sci. Mo. 12: 127-136. F 1920. 
Osler, H. S. Origin and development of pedigreed varieties of grain. 
Ann. Rep. Michigan Acad. Sci. 21: 139-143. JI 1920. 
Overholts, L. O. Some New Hampshire fungi. Mycologia 13: 
24-37. 3 F 1921. 
Contains a list of 195 species. 
Palmer, E. L. A talk on winter weeds. Cornell Rural School Leafl. 
14: 165-220. Ja 1921. [Illust.] 
Pearson, W. H. Aplosia Pendletonii Pearson. Bryologist 23: 84, 85. 
f. 1-3. 8 F 1921. “ad 
; , 


Pearson, W. H. Porella rivularis (Nees) Lindb. Bryologist 23 .— 
85, 86. 8 F 1921. 

Pease, V. A. Taxonomy and morphology of the ligulate Species of the 
genus Desmarestia. Publ. Puget Sound Biol. Sta. 2: 313-367 
pl. 54-63. 30 D 1920. 

Pegram, W. H., Wilson, R. U., & Patterson,A.H. James Jacob Wolfe. 
Jour. Elisha Mitchell Sci. Soc. 36: 110-114. 1921. [With portrait.] 

Pfeiffer, H. Cariceae Brasilienses maxime e civitate Parana a P. 
Dusén reportatae. Repert. Sp. Nov. Regn. Veg. 17: 28-32. 
I Ja 1921. 

Includes 2 new species. 

Piper, C. V. Plants and plant culture. Science II. 53: 269-279. 25 
Mr 1921. 

Porsild, M. P. The structure and biology of Arctic flowering plants. 
14. Liliales. Meddel. Grénland 37: 343-358. f. 1-8. 1920. 

Purpus, J.A. Echinopsis caespitosa J. A. Purpus spec. nov. Monatsschr. 
Kakteenk. 27: 120. Au 19t7.  [lllust.] 

Species from Bolivia. 

Quehl, L. Kultur und Kulturgebnisse. Monatsschr. Kakteenk. 26: 
105-109; 125-127. I916. 

Describes flowers and fruits of various Cactaceae. 

Quehl, L. Echinocactus grandis Rose. Monatsschr. Kakteenk. 27: 
86. Je 1917. [Illust.] 

Quehl, L. Mamillaria bombycina Quehl. Monatsschr. Kakteenk. 26: 
50. Ap 1916. 

Quehl, L. Mamillaria Buchheimiana Quehl spec. nov. Monatsschr. 
Kakteenk. 27: 97-99. Jl 1917. 
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Quehl, L. Mamillaria cornuta Hildm. Monatsschr. Kakteenk. 29; 
126, 127. Au 1917. 

Quehl, L. Mamillaria Painteri Rose spec. nov. Monatsschr, 
Kakteenk. 27: 22. F 1917. [Illust.] 

A Mexican species. 

Rehfous, L. De i'action de conditions extrémes sur la structure du 
stomate du “‘Zea Mays.”’ Bull. Soc. Bot. Genéve II. 12: 110-121, 
f. 1-10. 31 Ja 1921. 

Rehfous, L. Recherches experimentales sur la morphogénése des 
stomates. Bull. Soc. Bot. Genéve II. 12: 93-109. f. 1-24. 31 Ja 
1921. 

Studied Zea Mays L. 

Reinking, O.A. Higher Basidiomycetes from the Philippines and their 
hosts. IV. Philipp. Jour. Sci. 17: 363-374. O 1920. 

Riddell, W. R. The pharmacopoeia of another botanical physician. 
Trans. Bot. Soc. Edinburgh 28: 1-23. 1920. 

Discussion of ‘The Vegetable Physician’ by Samuel B. Emmons, Boston, 1836. 

Riede, W. Untersuchungen iiber Wasserpflanzen. Flora 114: 1-118. 
1920. 

Among plants studied is Elodea densa from South America. 

Rolfe, R. A. Odontoglossum Humeanum. Bot. Mag. pl. 8873. 1920. 
Of South Mexico. 

Romell, L.-G. Physionomistique et écologie raisonnée. Svensk. Bot. 
Tidsks. 14: 136-146. 1920. 

Rosen, H.R. The behavior of telia of Puccinia graminis in the south. 
Mycologia 13: 111-113. 26 Mr 1921. 

Rowley, S. M. The cottonwoods of the dunes. Nat. Stud. Rev. 17: 
53-55. F 1921. [Illust.] 

Rudolph, B. A., & Franklin, H. J. Studies of cranberries during 
storage. Fungi studies. Massachusetts Agr. Exp. Sta. Bull. 198: 
88-92. f. z, 2. S 1920. 

St. John, H. A freak sweet clover. Rhodora 23: 25, 26. 8 Mr 1921. 

St. John, H. Sable Island, with a catalogue of its vascular plants. 
Proc. Boston Soc. Nat. Hist. 36: 1-104. pl. 7, 2. 1921. 

Includes Rubus arcuans Fernald & St. John, sp. nov., and 7 new varieties in 
various genera. 

Salisbury, E. J. The significance of the calcicolous habit. Jour. 
Ecol. 8: 202-215. 9 F 1921. 

Schaffner, J. H. Influence of environment on sexual expression in 
hemp. Bot. Gaz. 71: 197-219. pl. 12 +f. 2. 17 Mr 1921. 
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Schlechter, R. Beitrage zur Kenntnis der Orchidaceenflora von 
Parana (cont.) Repert. Sp. Nov. Regn. Veg. 16: 316-334. 30 
Ap 1920. 

Includes 17 new species. 

Schlechter, R. Orchidaceae novae et criticae—Decas LXV. Repert. 
Sp. Nov. Regn. Veg. 16: 353-358. 30 Ap 1920. 

New American species in Habenaria, Prescottia, and Aa. 

Schuchert, C. The evolution of primitive plants from the geologist’s 
viewpoint. New Phytol. 19: 272-275. 31 Ja 1921. 

Schwappach, A. F. Beitrage zur Kenntnis der Wachtumsleistungen 
von Pseudotsuga Douglasii. Mitt. Deutsch. Dend. Ges. 1920: 
262-2609. 1920. 

Schwerin, F. von. Die Formen der Picea pungens. Mitt. Deutsch. 
Dend. Ges. 1920: 231-235. 1920. 

Includes several new American forms. 

Schwerin, F. von. Revisio generis Sambucus. Mitt. Deutsch. Dend. 
Ges. 1920: 194-231. 1920. [Illust.| 
Includes Sambucus Rehderana, sp. nov., from Texas, and several new American 

varieties and forms. 

Sears, P.B. Variationin Taraxacum. Science II. 53:189. 25 F 1921. 

Setchell, W. A. Marine algae and terrestrial plants of Tutuila, Samoa. 
Carnegie Inst. Washington Year Book 19: 198, 199. 3 F 1921. 

Shaw, R. H., & Wright, P. A. A comparative study of the composition 
of the sunflower and corn plants at different stages of growth. 
Jour. Agr. Research 20: 787-793. 15 F 1921. 

Shreve, E. B. Causes of the seasonal changes in the transpiration of 
Encelia farinosa. Carnegie Inst. Washington Year Book 19: 73-75. 
3 F 1921. 

Shreve, F. Ecology of the Santa Lucia Mountains [California]. 
Carnegie Inst. Washington Year Book 19: 78, 79. 3 F 1921. 

Shreve, F. The vegetation of a desert valley [near Tucson, Arizona]. 
Carnegie Inst. Washington Year Book 19: 77, 78. 3 F 1921. 


Shunk, I. V. Notes on the flagellation of the nodule bacteria of 


Leguminosae. Jour. Bact. 6: 239-246. pl. 1. 1921. 

Skottsberg,C. Remarks on Splachnidium rugosum (L.) Grev. Svensk. 
Bot. Tidskr. 14: 271-278. f. I-5. 1920. 

Speare, A. T. Massospora cicadina Peck. Mycologia 13: 72-82. 
bl. 5,6. 26 Mr 1921. 


A fungous parasite of the periodical cicada. 
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Spoehr, H. A. Interrelation of photosynthesis and_ respiration 
Carnegie Inst. Washington Year Book 19: 64. 3-F 1921. 

Spoehr, H. A. & McGee, J. M. Rate of respiration of leaves in relation 
to amino-acid and carbohydrate content. Carnegie Inst. Wash= 
ington Year Book 19: 63, 64. 3 F 1921. 

Sprenger, C. Beobachtungen an einigen Yueca-Arten. Mitt. Deutsch? 
Dend. Ges. 1920: 138-149. 1920. 

Sprenger, C. Mitteilungen iiber meine Yucca-Hibriden und -Formen) 
Mitt. Deutsch. Dend. Ges. 1920: 96-138. pl. 27, 22. 1920. 

Stahel, G. De Zeefvatenziekte (Phloéemnecrose) van de Liberiakofhe 
in Suriname. Dept. Landb. Suriname Bull. 40: 1-26. Mr 1920, 
[Illust.] 

Standley, P. C. Some interesting plants in Glacier Park, Montana. 
Gard. Chron. III. 78: 275. 4 D 1920. 

Stevenson, J. A. Enfermedades del citro en Puerto Rico. Rey. 
Agric. Puerto Rico 4, no. 3: 34-46; no. 4: 25-36; no. 5:22-27. 1920, 

Taylor,A.M. Occurrence of Funaria hygrometrica (L.) Sibth. Bryolo- 
gist 24: 7,8. 22 Mr 1921. 

Teuscher, H. Die Unterscheidungsmerkmale der haufigsten Larix- 
Arten. Mitt. Deutsch. Dend. Ges. 1920: 69-72. 1920. 

Thielmann, —. Ein riesiges Taxodium mexicanum. Mitt. Deutsch. 
Dend. Ges. 1920: 326. pl. 30. 1920. 

Thom, C., & Church, M. B. Aspergillus flavus, A. Oryzae, and asso- 
ciated species. Am. Jour. Bot. 8: 103-126. f. 7. 19 Mr 1921. 

Torrey, R. E. Telephragmoxylon and the origin of wood parenchyma. 
Ann. Bot. 35: 73-77. pl. 3 + f. 1-3. Ja 1921. 

Telephragmoxylon, gen. nov., from the Comanchean deposits of Texas. 

Vaupel, F. Echinocereus subinermis S.-D. Monatsschr. Kakteenk 

26: 98. Jl 1916. [Illust.] 


Vaupel, F. Neue siidamerikanische Kakteen. Monatsschr. Kakteenk. 
26: 120-125. 15 Au 1916. 
Species of Cereus (4) and Echinocactus (1). 


Wann, F. B. The fixation of free nitrogen by green plants. Am, 
Jour. Bot. 8: 1-29. pl. r. 9 Mr 1921. 
Species of Chlorophyceae studied experimentally. 

Waters, C. E. More about early days of the American Fern Society. 
Am. Fern Jour. 11: 16-19. Mr 1921. 

Waters, C. E. The ferns of Baltimore [Maryland] and vicinity. Am. 
Fern Jour. 11: 19-25. Mr 1921. 





